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What is claimed is: y 
1. A respirator that comprises: / 
a) a face piece sized to fit at least over the nose and mouth 
a person; 55 

(b) aNcartridge receiving structure located on the face 
piece\and 

(c) a filierWtridge that has a housing into which a filter 
element is\contained, the filter cartridge capable of 60 
being manually snapped into engagement with the 
cartridge receiVmg structure to produce an audible 

^noise, the engagement being instantaneously~ob1ain- 
able'by pressing thesfilter cartridge against the receiv- 
ing suiicture wimom rotational ^noveraentj >^ .^"65 
movement, the filtefc cartridge further 
being capable ofXbeing readily 
separated fr om the cartridge receiving 
structure by pulling manua^y thereon 
2. The respirator of claim 1 being a negative pressure 



3. The respirator of claim 1, wherein there is an interfer- 
ence fit between the filter cartridge and the cartridge receiv- 
ing structure such that an essentially air-tight seal is pro- 
vided. 

5 4. The respirator of claim 1, wherein the filter cartridge 

has a flange that has a radially outward projecting surface, 

and the face piece has a skirt that has a radially inward 

projecting surface, the radially outward and radially inward 

projecting surfaces forming an essentially air-tight seal 
io between the cartridge and the face piece during engagement. 

5. The respirator of claim 1, including a snap-fit engage- 
ment mechanism that comprises a male member and a 
female member, wherein during engagement of the filter 
cartridge to the cartridge receiving structure, the female 

15 member first expands and then compresses radially inward. 

6. The respirator of claim 1, including a snap-fit engage- 
ment mechanism that comprises a male member and a 
female member, wherein during engagement of the filter 
cartridge to the cartridge receiving structure, the male mem- 

20 ber first compresses while the female member simulta- 
neously first expands and then the male member expands 
radially outward while the female member simultaneously 
compresses radially inward. 

7. The respirator of claim 1, wherein the filter cartridge 
23 includes a cylindrical housing that contains a cylindrical 

filter element, the cylindrical filter element being offset 
axially from the cartridge receiving structure when the filter 
cartridge is in engagement with the cartridge receiving 
structure. 

30 8. The respirator of claim 7, wherein the cartridge receiv- 
ing structure encompasses an aperture having a circumfer- 
ence that is substantially less than the circumference of the 
cylindrical filter element 

9. The respirator of claim 1, wherein the filter cartridge 
35 can be snapped into engagement with the face piece by the 

steps that consist essentially of pressing the filter cartridge 
against the face piece in a direction normal to the face piece. 

10. The respirator of claim 9, wherein the filter cartridge 
can be removed from the face piece by the steps consisting 

40 essentially of grasping the filter cartridge and pulling 
thereon axially in a direction normal to the face piece. — 

1 h T he respirator o f claim 1 , wherein jhe filter cartridge 

mates with the cartridge receiving structure such that a force of 10 to 

60 Newtons is required to remove the filter cartridge from 

45 the cartridge receiving structure. 

12. The respirator of claim 11, wherein 10 to IS Newtons 
of force is required to remove the filter cartridge from the 
cartridge receiving structure. 

13. The respirator of claim 1, including a snap-fit engage- 
50 ment mechanism that comprises a male member and a 

female member, wherein during engagement of the filter 
cartridge to the cartridge receiving structure the male mem- 
ber first compresses and then expands radially outward. 

14. The respirator of claim 13, further including a second 
55 engagement mechanism that is located laterally from the 

snap-fit engagement mechanism. 

15. The respirator of claim 13, wherein the snap fit 
engagement mechanism is offset laterally from the filter 
element and includes an outflow aperture having a circum- 

60 ference substantially smaller than a circumference of the 
filter element 

16. The respirator of claim 1, wherein the cartridge 
receiving structure is in the form of a projecting flange, and 
wherein the filter cartridge includes a skirt that engages the 

65 projecting flange. 

17. The respirator of claim 16, wherein the skirt is made 
from a polymeric resin that has a flexural modulus of 2x10 s 
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to 30x1 0 8 pascals, and wherein the projecting flange is made 
from a more rigid polymeric material that has a flexural 
modulus of 6x10 s pascals to 70xl0 8 pascals. 

18. The respirator of claim 16, wherein the projecting 
flange has a radially outward projecting surface that engages 5 
a radially inward projecting surface on the skirt. 

19. The respirator of claim 18, wherein the skirt expands 
radially outward from a rest condition and the projecting 
flange is pressed radially inward when the filter cartridge is 
pressed towards the face piece. 10 

20. The respirator of claim 19, wherein the skirt exerts 
pressure on the projec ting flange during e ngagement to 

create an essentially airtight seal between the skirt and the. 

flange. / 

21. Avrespirator that comprises: 15 
a face ptece sized to fit at least over the nose and mouth 

of a pesson; 

a filter cartridge that includes a housing and a filter 
element, the filter element being contained within the 
housing; anci 

a snap-fit engagement mechanism that enables the filter 
cartridge to beXinstantaneously and audibly secured to 
the face piece,\rnVsnap-fit engagement mechanism 
including a mawlnejnber and a female member, ^ 
wherein duringTtlwt snap-fit engagement of the filter 
cartridge to me^facVpiece the male member initially 
compresses radially mward while the female member 
simultaneously initialiV expands radially outward fol- 
lowed by the male memkwr expanding radially outward ^ 
while the female member simultaneously compresses 
radially inward. 

22. A filter cartridge useful for filtering contaminants that* 
i inhaled through a respirator worn by a person and for 

r .jmitting instantaneous attachment and removal from a 35 
cartridge receiving structure on a face piece of the respirator, 
the filwr cartridge comprising a housing and a filter element, 
the filtefselement residing in the housing and the housing 
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including a means for allowing the filter cartridge to be 
manually and audibly snapped into engagement with a 
cartridge receiving structure by pressing the filter cartridge 
against a cartridge receiving structure on a face piece 
without using rotation [movement.] movement 

and for r eadily separating the filter cartridge 
from th e cartridge receiving structure hy 
pulling manually thereon 

L A respirator that comprises: 
a face piece sized to fit at least over the nose and mouth 
la person; 

a filutr cartridge that includes aTiousing and a filter 
element, the filter element being contained within the 
housmg; and 

a snap- fit engagement mechanism that enables the filter 
cartridge to be instantaneously and audibly secured to 
the facA piece, the snap-fit engagement mechanism 
including a male member and a female member, 
wherein oVing the snap-fit engagement of the filter 
cartridge touhe face piece, the male member initially 
compresses Radially inward while the female member 
remains essei 
expanding 

24. A respirator 

a face piece sized 
of a person; 


Hy static followed by the male member 
lly outwa nl 
comprises: <K \ 

fit at least over the nose and mouth 


a filter carti 

element, the 
housing; and 
a snap- fit engagement m 
cartridge to be mstan 
the face piece, the snai 
including a male mei 
wherein during the snap-fi 
cartridge to the face piece, 


JeXthat includes a housing and a filter 

iter el\rnent being contained within the 


ism that enables the filter 
usly and audibly secured to 
fii engagement mechanism 
and a female member, 
engagement of the filter 
male member remains 


essentially static while the female member initially 
expands radially outward followed by compressing 
radially inward 
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25. A respirator that comprises: 

(a) a face piece sized to fit at least over the nose and mouth of a person; 
(d\ a cartridge receiving structure located on the face piece: 

(c) \ a filter cartridge including a housing and a filter element contained in 
the housing; and 

(d) meansNfor manually snapping the filter cartridge into instantaneous 
engagement with the cairridge receiving structure to produce an audible noise by 
pressing the filter cartridges against the receiving structure without rotational 
movement and for readily separating the filter cartridge from the cartridge structure 
by pulling manually thereon. 
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26. The respirator of claim 25. wherein the means for manually snapping 
includes a male member and a female member so configured wherein during the snap- 
fit engagement of the filter cartridge to the face piece the male member initially 
compresses radially inward while the female member simultaneously initially expands 
radially outward followed by the male member expanding radially outward while the 
female member simultaneously compresses radially inward. 


27. The respirator of claim 25. wherein the means for manually snapping 
includes a male member and a female member so configured wherein during the snap- 
fit engagement of the filter cartridge to the face piece, the male member initially 
compresses radially inward while the female member remains essentially static 
5 followed by the male member expanding radially outward. 
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28. The respirator of claim 25. wherein the means for manually snapping 
includes a male member and a female member so configured wherein during the snap- 
fit engagement of the filter cartridge to the face piece, the male member remains 
essentially static while the female member initially expands radially outward followed 
5 by compressing radially inward. 
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